c-Jun N-terminal kinase/stress-activated protein kinase (JNK/SAPK) is required for mitoxantrone- and anisomycin-induced apoptosis in HL-60 cells.
Programmed cell death, or apoptosis, has emerged as a common mechanism by which cells respond to chemotherapeutic drugs. However, the signaling mechanisms that mediate drug-induced apoptosis are still widely unknown. Mitogen-activated protein kinase (MAPK) signaling cascades trigger stimulus-specific responses in cells with ERK being associated with proliferation and differentiation, and JNK/SAPK and p38 mediating stress and apoptotic responses. Here, we found that mitoxantrone and anisomycin stimulated a dose- and time-dependent induction of JNK/SAPK activity, and to a lesser extent p38 activity, that preceded the appearance of apoptosis as measured by internucleosomal DNA fragmentation. These compounds did not induce ERK activity. We further demonstrated that p38 activity was not involved in the induction of apoptosis since the use of the p38 inhibitor, SB203580, did not prevent drug-induced apoptotic DNA fragmentation. Additionally, direct inhibition of JNK/SAPK signaling through the use of dominant-negative MKK4/SEK1 (SEK-AL) inhibited mitoxantrone- and anisomycin-induced apoptosis. These results suggest that mitoxantrone- and anisomycin-induced apoptosis is dependent on JNK/SAPK, but not p38, activity.